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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable conformity between a 
buffer and a cubic system group III nitride semiconductor 
layer laminated on the upper surface, so as to be made 
matched almost perfectly in a laminated structure body. 
SOLUTION: A laminated structure body 10a comprises a 
cubic system crystalline substrate 1, a buffer layer 21 
comprising phosphorized boron gallium mixed crystal (BxGal- 
xP.O<x<1) formed on the substrate 1 and a group III nitride 
semiconductor layer 3 which are represented by mainly 
comprising the cubic system in the general structural formula 
of AxGayNwM1-w layer (0<x,y,z<1, x+y+z=1, 0<w<1, where 
symbol M represents group V element other than nitrogen). 
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a«jt*»B-rn«, nil® 2 1 , 2 2 tin &£<Hfe 

¥#{£B 3 bnfSi<o^^^mt%±tih(r)tir^ 
ctm^. z.ti*><o&ffim2 1. 2 2rot& : p 

S1S 1 ©ftotfrFSBH^fc-*** -5 KfflSJt 

4ra*-rn«. s«i tmmm2 1.22 
[0 0 3 7] ixtc ±M<ommm2 1 . 2 2ctstt*» 
[0 0 3 8] 2 1 ©tfrFjEfttzo^-cKiE-f 10 

•St, U WtWlR^y ^AfI^ B (BxGai-xP) T-Offl 
ifl&J&Jtx = 1 ©«#l^ffl^-r * 'J WBB* (BP) 

3 8A-C**. B»Gai-xPiB*-C©ai«H*lt 

x-offla^iifiatsyvft* 1 ^^ (Gap) c±> 

4 4 9 5 At-*§. Lfcrt^T. BxGai-xP (0 3x 

3 1 ) »a©rc'3»*t£P£*L 1 oini, 03^ 

-rioti, 4 . 5 3 8 AJiUi-e 5 . 4 4 9 AJa~Ffcfc 

0 , itzZ (D&TJZm. L 1 liffl&tf: x U*fr L T if E 20 

[0 0 3 91 S iS«UtDlfcM&l±> 5.4 3 

0 9 AT-**. Lf:*'oT, ±IB<75B X G a ,- x P (03 
X3 1 ) 5Sfi*«8H)»-6»?3BR©KHl'JC**. -® 
Ztli, BxG ai-xPfIS^ffl3S®*a^itxgL< 

u ^©ffij&it ( i - x) , bp*>> asm mmm.7im<» 

nsct*jR*LT^^.„ «Bifl«aJ&ttx£0. 0 2 (2 
%) tt4 Bo. o 2 G a o. 98 Ng a B a O^SSlt 
F (V e g a r d) aiJli«^^r^*Ett*SBK*iia^&* 30 
Mt 5. 4 3 0 9 A£ft*. Lfc^it, A&WE 
ti. aamfifiKitxSrO. 0 2 i-f-SCiSr^T. Si 
S«l it&^SI-a-Srlilfc-f BGaP*iaiJi2 1 416ft 

*. «*»£J±x*o (*) t-rntf, 

«.GaPtft?S&t*. «»S2 1 £B x Ga 

,. x p (osxsi) ?g B B B A^«/S^ntf, 5Wj b b b ©s 

[0 0 4 0] &EfgaiB2 2 (D&Tfemzrj^xm.Wi- 
& t „ 'J Wtg{t# 'J ^g B B B B (BN z Pi-z(0Sz 41 
3 1)) T-roMSfsi&JSicJtz = 0 ©Jt^tctB^-f 3 'J Wfc 
« (BP) l±, ±JEL*:<fc-?E, Mffi*M£ll©Si^ft 
*fl3t&?S»t4, 4.5 3 8 Af*^ 

b n,p ,-,«ji-e©a*ffij£J± z = i ©s^tcftisi-f * 

KfUIX (B N) t±, ££b b b t-£> *) , *©«?SRl±, 
3. 6 1 5AT-fe-5, LfctfoT, BN.P,-, (03z 
3 1 ) SS<offi»)»«»?SSL 2©BBHi, SUE,-* 
-fJ:-5E, 3. 6 15AKLkT-4. 5 3 8 AKTFfc* 
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[0 0 4 1 ] ±IBLfcB N Z P ( 0 3 z 3 1 ) 

4 . 5 i A) j ?, mw^mmiL^^B p (*? 

5£S5f= 4 . 5 3 8 A) , MfflBN (*S75£iS<= 3 . 
6 1 5A) teZW&t), Cftf>fflGaN, BP. BN(± 
S4S1 t LT»ffl5j«6t?**. CW-tti, BN.Pi- 

sac*, aauarttttzs^ny v»«it ( 1 - z) sum 
cn^>©3i^Bi©sis i Etaif^Ets^si 

0. 0 3 (3%) t-r-SBNo.oaPo.GTflslrolS?^ 
t±4. 5 1 At-fe 1 ), Lfc#oT. BNo. 03P0. qtSbb 

Urom^WMi: LT*iJfflT-#*. 
[0 0 4 21 crofPflE#,*JI*te7£MT*t±, $ £>E. *S 
f!2 1. 2 2£*&l££!6EB£ LXlim-fZ&TlzLr 

^fiK^-^fe-StlS^ffl^itxtc. S«i^S>in IS 
si"b»¥3WMi 3 tcnwcwuff t e*j lt> m 5 

2 2tcte^"Ct±. -&©^V^«fi£7E^-e*>-&M^««a^ 

eistic^L-c. 06ic^-r«tT^ffi*wi^ ffi^ 
^mx-i&^-smmzmtzitsMffim 21.22 

[0 0 4 3] — tfiJi: IT, S i m^Bsfr^-ssts 1 ± 
ic. G aNo. 87 A so. ,3?I b b bA^^-5IH l^M{ti!l¥# 
(*«3*8W+**&**H'*. Silt® 

m>ftwm-emmmi&it x ^ 0 . 0 2 1 l, 1 1 1 

3 a»jg^®-e«l*ffl^J± x £ 0 . 1 3t 
f^B.Ga-xP (03x^1) ,m(S^)BBgC±. S i S 
SliGaNo. 87 Aso. , 3 vI b b b^ ^»&<£ 1 1 1 
»<*B 3 t ©Mt;tS?I^t*iiSi L"C»* U < 

[0 0 4 41 GaPf$S a B B A^^^l«'-t®^ 
W*iaSctfcx«:JIff t©J«iQ^FiaiK0^€> 1 IzttMraS* 
T/i^BxGawP (0 3X3 1 ) fflfi£4)gH)ll±. SIS 
It. GaNo.02Aso.98 ffiSfr<E>J«*lII KMit^ 
) ¥2SftH 3 t ©?X^ t ©g^ffit-ft?l^MIi: * -5 

[0 0 4 5] *te, t&?«if«r 4 . 5 3 8 At-r^>BP 
^&«*«ift±©, S*ffl«itz«:Ji)POitiO*|fiH-0 
*>6ifAD$*-C^'SBN»Pi- a (0 3z 3 1 ) fflfig&IiE 
Bt±. BPISilt, 4SSA I N (*£F3£ft= 4 . 3 

8 A) ^€>«*I1I KSfl3**«(«i4:«)»*«>**» 

[0046] ±fer-t±. mmm 21.22 ^jsw 
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znt£i\ mi*, mmm2 1 , 2 2 <»mm- 1 ommn 

tz^ mmm2 1 (cfctt^mill ^fiE7c^»ffl)5gitx?r 
PIKttt-ig^"^ 0 7 KTjVf J: ? fflf£Jtx£Mt- 
fS12 la. 2 1b. -£aJl£-ti\ -?r ©SBiStjB 
2 1a. 2 1 b . •••(;: J: o-OIJiffiit<* 1 0 c £«fi5H" 
4J:Ti:LTtJ:i,\ l^ttd, i&iajB2 2 tcfctf-S-SI V 
^fi£7t*»fifiEit z «:PifS«^S^ HI 8 ic^-T 10 
<fc-?tc. m(5EitzSr^(^-r-i»)12 2 a. 2 2b.-*fi 
f(Oiilfi2 2a, 2 2b, -Woti 

B«>i&i o d tmm-t z£7izLrb±\.\ 

[0 0 4 71 ;©ifi:#^liflft±> ±IB«,m)5E 
4aB*ttLfc«*B2 1 , 2 2 ifi^fe-a-CSffc^a 

ws^^-t-s^^tnitir***. mi*, 0 

<£otc, S ii|Mi£ilri^j£*»Rl a«*B±t-> 
1 a^(O^-a-®-C-rc>)l^ffl)?EJ±x?r0. 0 2 (2%) t 
U «aB-e«li**i^Jtx* 1 fc-T-SBx Ga,-xP 

<&&frhfc&m$.'QW.*tt^tzm 1 <DHijB 2 1 mt« 20 

st-r*. <w-, miomms2 imt©i&stin 

mStz&O t U *B®T-cDgSi«/&ltz£0. 0 3t 
f|,BNxPi-x (0SXS1) S^^^-SfflfiE^HE* 
ttL*:S!2£9|f»B2 2m«rlitS. 
4jE£WL<fc|g«B2 1 m, 2 2m?:JMt4C:i:(:J; 
oT, SiSfila tffli^lT-©^^!! 5.43 
0 9 Ai:^^TS i 1 a©t&^SS((C— SfcU *® 
x-ofattm* 4 . 5 1 0 0 Ai<£o-C, -e©±cli 
£-£•51 II J^{t^##;gt LT©3i*SroGaNB 
3 a ©*frFSBH=— ifc U iflttLTBHKittttfl 30 
■£&&-t*fitmmMfo\ 0 e «r«fi£-f -5 
[0 0 4 8] ±ieoJ;T(c. *t*4#Sft*l»fiB2 1 
m. 2 2m££8£-£-rfrfcft*I«B2 3^«^-5^ 
t tc«J; 0 . S« l St/ 1 1 1 i£gfb!$l¥#** 3 o>&ttP,<n 
mVW<& 1 k$&fZ z mtf, -hfBo^jr- 
14, S i*^f B S*l a±tc BxGa,-xP Sfi*^^* 
**8«B*m8K::KtfT<>* SSlOGaN 
= 4 . 5 1 A) K^tt^-f *««BttJ©K-frS*^. 
BxGa.-xP (O^xSl) tfrnvrnztolWlfc^EBl 
(4 4. 5 3 8 A (BP©»MS) 41 
LfrU ±|BLf=MroftK, BNxPi-xlS* 1 ^*^ 

«B£fiB$-tf-mf, »£1 afWS i £111 «SS.<t 
Vijy-mft-m 3 aT'&^i^llGaNtro^Kte^S^ 
-tZWffifSt**. BP*>, iJMSH^S i 5:S«£U-rSi 

i ««(c«@T-# -5 1 1 1 I^ft^¥*{*H»*«4<t)*I« 

[0 0 4 91 ««l|±(cSUi-r«lll JSSftfc* 

o-i>i#£\ ±IBco0ijT*li, S iJiMSHS^l afflW?> 5 
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i\ GaPfr£ft*S«K*&?£o^*^ffiB£«l?Sc-f 

[0 0 5 0] ±fBW0i|T*ti, *l'<fiB2 3©#B(-ii^^ 

fejiE i S:«-r«fc-7t-«fi£L,TtJ;^L. #BUfflJ«fclBE£ 
tt$fct>-t?MB;*-£<&tf*fi5c£: UttJi<, gl±«lEl £ 

1 1 1 wmit®*&#m 3 £<DjR53t-«^«^-r<i>*^t? 

*nt*<fc^. tt^ mmmz 3?:-i-t«U:^ * 
[0 0 5 1 ] 01 St/02 tcS^T, iiI2 1 . 2 2 

(ommiz^xmw-rzo mmm2 1 . 2 2©bjp»© 
12 1, 2 2 sr. 1 ii msim^m 

Wm 3 c9j&g£g§f£1-*fctf>cDj&fiBi urMffli--5^ 
£lf, !S«B2 l . 2 2t±, SAfiS<t)^H^BT*ta 
&Z5mx-%%. 
[0 0 5 2] i£lc, Riimea©Jl3R«JP^i!t)tt«B 

21. 2 2tLxmmznmz>. zoxiic mmm 2 

20 1 . 2 2 £H< T-£-S>roii, ^©asicj;-!) tror-fe 
«. *f6W©«HBB 2 1 . 2 2l±, win m 

9, gnosis l t^i^^^^ciA^^x fSi 

ii,T, ft?!*©*— ©*§fi£*^<t-i>i^ffiBi-it««-rn 

If, SK 1 m^t\ 1 1 KSftflu^fcttB 3 bo>Wl<Dtifr 

[0 0 5 3] tt«5WJP(-^«i*B»fiEfit>^Iffi 
30 ftnayv (ha 1 o g e n) g!ct , >(i^'f Kv-f K (h 
ydr ide) VPEST-, Sit+wmflSlcff <«ft 
LtzWmm2 1 . 2 2ft,, aB»ct4»»05l*!6%ir 

1 , 2 2 a, tiboj; t mmmnmn&x?'^ 

[ 0 0 5 4] 5fe-f> S i m*S B B B *^)?E-S>S1S 1 ±tc. » 
+ «m*^SW«mWi^»S2 1 , 2 2 Sr^-f-S. C 

» s i 3ms m±&mm 1 . l^nav*-^ 

40 h (eV) Hf^H^-g^^LT^FigBfl 
*«J|4T?**. &t-> IS»B2 1 . 2 2<DmW±lz&® 
B2 1 . 2 2 tt&^S^Srmfc-rill fiag<fc«s*«IW*B 
3?r«B$-tir. «UMIJft(* I 0 a. lOb^t 
-So S« 1 *{t*W*»)»«©#aK«fc 

-T^o *f|B^r-l±. Ifi2 1,22 Sra^rofg^^rff 
■9 C£^< WM£-t*c£^-C-#^>fc46. ?r^* 
LTll^Cii«B 2 1.22 e#*3y#Si*£ Lttl 
iilftl 0 a, 1 0 bOj^fl^L/iStRI^S 
£ tttft < . «B«iS# 10a. 10b Ci^tBB 2 

50 i. 2 2i-j:^T^$n^*. zo>zti,twt>, mm 
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[0 0 5 5] HiiJi2 1 . 2 2©»*ttl«^T 

swi-r*. zcommm2 1 , 2 2©«ei:owt)i$ 

^»I^iI12 1, 2 2 £ LTipJffl-eS-S. njg»«tt 10 
©SffiftlB. 0]*CinJfc<OBNxPi-xiBS (0£x^ 1 ) 
2 2fcU JfflWSfcS i (tc^IB-^- : S n) tt£0>* 
IVSS^JBIS^-bUV (5t^lE^- : S e) . B5Sf (tcJUIB 

s) *©»vi«^*«:K-fc:>^ntf»e>n 

n) 7 (teHIB-^ : M g ) iR^t±JBIVIK<0 

xl 0 17 cm- 3 7^ffltfa 1 0 19 cm- 3 $rS^^*IS^lG 20 
[0 0 5 61 ^K^tcK-b->r-r^<or*Ci^<. SEK 
>fbT~— ;U (anneal) £ifeLT nffM^Hip 

mmmm2 1 . 2 2njgfiEsn*. nm.m*2 

8lEi>tt2 9 £Ug!?«S: lfflBRi^t±2fflifc-f*S i -f 
*><£>&At;U n«II2 1 , 2 2 SrtH^W^Jffl 
Zn^*V<D£Al±pff^lS»IB2 1 . 22£ 

TMWtVOttAl, BWIF-X (dose)M 30 
ttatt, lxl0 n cm- 2 -5xl0 13 cm- 2 g 

«3 0*aiK;Uh (KV) 0 OKV^MIffi^ 

■ffit &n-s*nai* -c*n 40 

[ 0 0 5 7 ] S* l ©«Hffl^«i**Hi-* £ t *« 

iii2 i,22 fc#«£*w-r*«#*£»fii-*. 

[0 0 5 8] f/^XCffiotli, W^tK- 
b'VTXTl^^T > K— 7* (undop e) 3gL<t± 
BStWtefSHI (compensat ion) -r^J:-9t- 
^^K-fc:>^&*LfcWatS«>««:«»iI2 1 , 2 

2 t LTWmirZo ft* (tE^IH^ :Fe)^nMx 5C 
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mttt :Cr) ^n*^v7 A (tc^IB^- : V) 3?<D3*£ 
£JS* K-tr>^Lrt)ffl«tn;w««»2 1 . 22£t# 

zztw-ez*. fsjm^mmm 2 1, 2 2Wu:#sih' 

(H + ) (7a h >) ^c^S:jiAt^Ci:t«to-C 

ffig 3 £<OT^ V U-v 3 V (isolation)* 

1,22 «r*ijffl-r-5©*<a* L^o WHftSSS h 7 > v 
X? (3|fflg;ffr: FET) **TOv>f ^agf/^^i:* 
^Tti. 1WI2 1. 2 2l±i& 1 0 4 a • cm^^ 

[0 0 5 9] in uafl**»(Wsico^ni 

Wt^o 1112 1, 2 2±Kli, ±!BL/cJ:9(-. £ 
S B B B «:iftWAlpGa q I n,N s Mi- s (0^p. 
q . r^U p + q+r=K 0 < s ^ 1 T*|B-§-M(±M 

visas ) **€>**in mmim* 

»Wm 3 £iRJl $ -£T8iJiffi3ti* 10a, 10b £7fM 

[0 0 6 0] _LIBOlII 0£Sft«l¥«iM 3 
W»t±. iM^t^GaN, ^br;i^~7A 

Mt¥SC : A 1 N) -^m-r >v7 A : I n 

N) ¥<o2 7c*Sil (2 7E*«ft) -e**. AL75ih 
ttfct-fzmtrjm-^i* • if 1 ) ^^Vl H B 0 (a 1 a 
Ga b N:0^a, b^U a + b = 1 ) *) . tLh 
3t&£#t-?ZS4tifVVt* ' ryy^l B B H (Ga b 
I n c N : 0^b. c^U b + c = L ) T*fe 0 . * 

/cji^ B B B ^^ t -r *»tr ;u ^ - 7 • -f > v ^ as 
b b b (A UI n c N :01a, c^K a + c= l)tft 

£ 0 ifc g{br;u^^7A • 7 a • >r >v7A^ 

Sal (AlaGa b I n c N : 0^a> b> c^U a + 
b + c = l ) r^fe^o Htc titiKSAtifV 7 a^ h b q «b 
¥S:GaAsN), »J WfcSILT -7 i^SA Mb 

¥S:Ai np) ^m^ 0 HP^>. *^-ec±cn^ 

fettftLTHRSCA UGad n r N s Mi- s (0^p. 
q> r ^U p + q + r = U 0<s^l "etB^MCiS 

jRjsmojuviseas**-*-. ) -c«e-t*. w>v7a 

^ct o-f >s;7Affl^^— -efi^Wi^K^sa* 
fcttrttoatt^^**^ ttftw±. >r>v7A*as£ 

[0 0 6 1 1 ±13^) 1 1 1 jKS<bt)¥«^H 3 ^ffliS-t^ 

v^*v7A (5£^IB^-:Mg) 
IS (jt^lB-^ : Z n) Sci>t4-<U 'J 7 A (5t!liB-§- : B 

e) te£<Dm\\mKmzv-¥y7^L<<,±te&Lxte 

^^ti*;Uv'7A (tE^IB-^: Ca) £-f*>V±A 
LT^^pJgA 1 P Ga Q l n r N s M,- s mgkmt. Si 
^cifoJglVBlTu*. ifctt*l/> (tc^IB^: S e ) * 
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mn (tcMB^: S) ttif«>!BVI»OT««rK-t>^* 
^te^*>&ALT&£nffM 1 P Ga Q I n r NsMi- s 

jw&gttioa. i ob^im^^^^o 

<hLT. A 1 P G a q I n r N s Mi- s ^ e B B 7^ft 3 nfl2<7) 

fltJS<* 10a, 10b(i, v3'yh+-(Schott 10 
ky) g^SlSMb7>vX^ (ME SFET) ffl 
££LT#JJH-r<& nBrvZ^M (Ml 

Gad n r N s Mi-s frfcfiR* nff^m?^® £IES 
Lt/^iiiMl Oa, 1 Obti. MESFET0 
2<fc5tJK s -#XFET (TEGFET) ffl^ 

[ 0 0 6 3 ] MS 1 £#&/c±fE<DBW«jg(* 10a, 

i obi-, f*/ 1 ?^ x{t©fc«>«)iDX^»iB*flHtt^f*ais 

A^i^fV^x^^, ME SFET^MODF E 
T (TEGFET) ft^FETSf^Xlt v a 
h+-^y-MiagS:iES-r^/c«)©y-feX (rec 
ess) ftDX*HS»tta5S:SL<t±7 Pj 7Xvi'y^> 
^Jfe^cfcOSfeLfc^ V— X (source) RtfHU 
-f > (drain) IKWnft-^ >y ?mffi£IB 
ltni«t*^o LED^LDf^fA' 
>f XtcfcoTfcU p ng^£ft£f£7tSP£^"9- (me 
s a) U pJEfttfnJBS* 30 

[0 0 6 4] *IP/mi> S*l *rA*fti:+*fc^ 
ft*. ±IBcoLED^LDi|^^7 , cT'/^X(i:^or. 

mn&cDmm 1 **uffl-rntf . *« i ©sbibc-s^ 

(Jpn. J. Ap 40 
pi. Phys. . 34 ( 1 9 9 5 ), L 1 3 3 2 -L 
1 3 3 5HMS) o £©«l0B«Wi. nfflftt/pffiW 
fficofpjti^—T?^^--^ >y 7«1£S1£ 1 coSSfflyi-SR 

&<&g{>ft<ft9. L/;d^T, l«fc®«0>BiM*@S 

< >f x ^rff itr* t £ <fc i iz ft £<, 

[0 0 6 5] pjgtf>*-^ -y 7««l±^ -^/l/ (N 
i ) . /^v^A (tlM^ : Pd) (tc^IB^- : 
Ag),ai (tc^IB^- :Pt),4 (tc^IB^- : A 50 



4«l¥ 1 1 - 2 6 6 0 0 6 

16 

u) . & • ffilS (Au • Zn) ■ r J 

(Au-Be)^»»^o r\B*-<v 

(tcSIIB# : T i ) . * n A (5£^IB-§- :Cr) W> 
v*7A (ttJUB^: I n) t^E<O^WMPtt^mfSX^ 

[0066] ±mLtz^mmzmsmsmMW\ o a, 

l*ffi±(-. TIB (a) ~ (e) i:JSi©xe?*i/t 

;wa»aic*o. «»JI2 1 (22). Rtfin mm 

(a) *X7>f > CYfc^SC : PH 3 ) . TVt-T (ft 
9*5S : NH 3 ) (^jC : B 2 H 6 ) ft£*SS 

(ch.o 3 Ga) m<Dmm&»<t&mzu\ bot*©b 

J&fi (MOCVD) & (MOVPEM^iOMVPE 

(b ) =tt{tat* wt^a : a s c 1 3) ^E.mmm 

«t^5C : B C 1 3) *©»Vi^*©ttfHfc£&«# 
U^A (7rH!B-§- : Ga) *rfRJ|4fc-r*'^'f KJKtBSR 
S (VPE) 

(c) r;uv>. 7 V^^T^y jK7 vlfosvifoci 
^K^b^^^H^U ^Aft££Em£-r*'W Kv-f 
K (hydr i d e) VPES 

(d) &mtfvv^tm.mtet*zw^tir&ft : ?m^ 

(MBE) ?£ 

(e) 7> : e^7 J ^t K7v>^#xMI4^Mli 
3|4S:ttfflt^^V-X (gas-source) MB 

E?£ft<h\ 

[0 0 6 7] KUiSE^fcJ^l^ d©^flfl^^^ifeJB 
Sreii. SIS 1 _h(-WS LTj£*8UMKB# 10at 
jtfiS0>*SSS*S 1 *:0>*£SS1R 1 ii^ML/: 'J 

>«i#'j ^A^ B B H^^^^»ii2 1 tomm 

12 l±U:J$iRLfcIII lSS<t«!l¥#<*« 3 
j£L*:<Z>T% ISffiJB2 Hi. SSI £11 1 J£S{t!ft¥* 
<*Ji3i:«)H©1frF^K'&tt«:«»L. Ill 

im^mwm 3 ©ea* * fi * ^ + ^> s t 

[0 0 6 8] -t Lt, fi:*fi^{*Sr«fi£t?#*^>^ 

[0 0 6 9] ^/i. itf5ikX$>&tzit>^ {SMtjKOpBi^ 
Gm&i'jftSt't** PU^LED^LD^}t^W 
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[0 0 7 0] £/c. Iil2 1 Vftil^'J V£*n 

*:<n±.\,zmmt$tt\\\ mmm^wmz toimxHz 

;i/jia>«fltt©ipi±(ciBH Lm^wj^mm^ n> 
[oo7i] ^ai. *iajii2 1 zMf&i-&mm(Dm&it 

xl^itWLfc©^ *I»Ji2 1C±. Ill w&itm* 

mwm 3 a>*-eft < . as i ffl £ 0>ra-e t> isia^rftts 

[0 0 7 2 ] $ mmm 2 1 «\ zi* 20 

*«-r*a*«)iia«itx*:a(c-r*«2 1 a, 21b- 

SM£flS3-£*£££ft»K LfctfoT. ±@OHI 
[0 0 7 3 ] i©58Bfl^ffi*Sl3»JBlIlTtt. S« 

wr\£. * v&gh&fc 1 ±^»* l fc u ><aa<ta* 30 

. S B B B ^/&£*gajg 2 2 <b, -e<Z>JS«JB2 

tz\u mm<m¥mfom2t. frbmf&Ltzvx^ mm 
m 2 2 1±. as 1 k 1 1 1 »®{bft¥#f*Ji 3 1 ©ra<&*& 

jsns * R B 0 ^ -r * m t ft-rttm *mmm \zm 

[0 0 7 4 ] IT, iJ H B B T^ft^ffiT^^^t\ 

[0 0 7 5] -Tttto^. ffWft**5B*L«<tt"3. C 40 
coSHS^tftl 0b^^xWl/:i:l> 

t#Ml«T^ <fc 9 left & . 

[0 0 7 6 ] ^SjH 2 2 * U WfcSfUHIJfiRlifr 

^^*ffSUc*J»1-*£ Ltztf^X*<0± 50 
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tzmm £-*ttz\\\ mmm^mwm 3 1 ©iw-cbhss* 

ftte^g-gi* SrJf te-fr £ - £ £ . Uga^RSo^ ft 1 ^ 
MloSSttliW©«tW*«Afc8Ui*JW 1 0 b * *> 

(Dm^(D\^±iz^mLxm^W)&^^^ tas 

3>«r^ (mil. g m ) ^<&S3H*tt*>|p|±S:pJ 
[0 0 7 7] ««e2 2 £ffij£lT£Mit^ffl&it 

zizzjmzttLtzcDx^ mmm 2 2 it, 1 1 1 iss<ki*i¥ 
#{*js 3 o^r^ft < . mm 1 #J t t cats^fttt 

1 0 b ©^&«tS^£ft*fr?*&tt<B ^ r*«^-r 
[0 0 7 81 S fcte. ffiffll 2 2 ^MWS 2 2 * 

««-r*a*ofi«jtz*wc-r**2 2 a, 22 b- 
mzzztiz^v)^ mmm 2 2n^«?fflR©*tt*is 

[0 0 7 9] £tz, Z(DW^fc%WMmx^ ±IH 
CO^IBIB 2 1,22 £fi@£-£T^/cft*iSig 2 3 *ffl 

gK-r^cfc^i-u/i©^ mmm 2 3 ticfcoe/s^t&^s 

Xt£^£-&Z>ZttfXg 1 (-ft^o 
[0 0 8 0] ±K0>BMfl-C(±^ ^«1S2 1 (**^C±2 
2) (0±^iS»IU Bia^bft¥»<t»3«:«W^^*J: 
•9lcL^^. BSSW^-fr-f. HI 0 e^^-T J: -5 « 
iI2 1 (2 2) ^BSIH-(7)ffi/5g*W-r^BxGai-xP 
VS B B B (^/-cC±BN,Pi-Jg 0 B H ) ^t»ft*T»)i4 1 (4 
2) £^LTIII lStt¥S<*13 S:«iS^ -ti 
(-«fcOSW«Jt#l 0 f 

«^tc<fc-St. ««Ji/T^«4W«Wtt** (ho 
mo) ^^ft^fefe. BI)B©S^WB"t?©^X7-f -y 

Titk^4 l (4 2) t±, ttft>MB*«)««>"C/jN* 
IV $S B B a tt^^^T^tc«n/'ctcoi:ft^o z<D£o 
UT&m 4 1 (42) ±i^(i. Ti&m 41 ( 4 2 ) (DM 

-tzztftx^z* 
[0 0 8 1 1 *56^©8WWIS<*&t;-t«>»W« 
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[0 0 8 2] 

bLED L fc, 

[0 0 8 3] (sg i mmm) m i i mfcM-cmn 
B«^f* i o o t*. a« i o i ±t^mMLTffiis$nT 

sc 1 o 1 tct*. W3EIMffia>*Sil*&*WU 10 
jgta*^*5 2 ^ 'J*-/* • -fev*-* — HI/ (mfl • c 
m) T% (100} 2' t7 (off) 'J Wb*fU 

(Gap) JWSfifcB^fc. 

[0 0 8 4 1 imm^»m&cr>mm i o i eo-sB± 

HSWtt«EE (*3UE) MOCVDffii^O 7 5 0 
TC Kft t > T/K^m^L* T*B x Ga,-xP Sflfr £ * £ ffiifi 
OHM 1 2 1 £i£SIL/-c 0 *f»iB 1 2 1 £B X 
Gai-xP (0^x£ 1 ) U£k<omm (B) fflJ&Jtx 
fcU SKI 0 1 fc<D«#IHrT?0 <*) i:U; s BP*>. 
lilOl «B(;:Sft-*lMrJI 1 2 1 tt. MR 1 0 1 20 
mCG aP tLtz 0 *Jtf*7> (ib^t:B 2 H 6 ) 
7 ^> (ffc¥5£: PH 3 ) /h'J^M'J^A (ft* 
5£: (CH 3 ) 3 Ga) ) fr&fc* M O C V D®EJ&*ffl 
ffllt, 2 0#m£59riMfrlBttU il¥S;»2 0 0 

0A^t«ll 2 1 SrfiBWLfc. 2 0»Pfll-M^« 
BOEfkWlc. MOCVDRlSSWftf&n^^^ (G 

a) L/c h U ( (CH 3 ) 3 G a) 

M1r&mwmv>v^yifK ( l 0ft«%B 2 He-9 0 
iiii 2 i©sa«»7^tt. hu^^y^Ao 30 

MOCV DSJiEJR^ofltt&fcffJt L« U * AOjBSJt 
( l - x) £0 («) tU itt^WJR^fi^itx* l . 
O^L/c £<&Sf§lII «MIW^©4WftSUl«:*<bS-tt 

^^i-j: 0. tscw 1 2 1 (o^Mci. y yitmm (B 

P) fcftLfc. JUtiBl 2 lO^BKcBLfc 2 0»IBtc 
tt. *xy*>lfx (l 0M%PH 3 -9 o%M 
H 2 ) v 7 V#X^M O C V DB5^«i 

2 He) ^v->7V-*IS^^ K-fvW 40 
t Lt, ■JMB«itx«:IIIP«>»iD*S^0*& 1 . 0 
Ic»JDS*fca«43E*:*i"*««lil 2 ldSS (S 
i) SrK-fcTV^Lfc. -^S i ©F-trvTWEKJ: 
OfcltKB 1 2 1 ^nJg©g«tt*i4#L.te. 
[0 0 8 5] fclc. ISffiB 1 2 1 fcSMpfifcittfc-r* 
1 1 1 jKMfbtl¥*f*B 1 3 1. 1 3 2. 1 3 3 

gs-£*i 0 1-^*3%. *isjb 1 2 1 tofig^r^. a« 

l 0 ltf>SK£ 7 5 0tKi!i&L/c*£T% ±|Etf>Sl® 
*eBPi:4U««Il 2 l±K. **S\S£*-C8t^. 
(As) 3flJ&i±£0. 0 2 t-T«Si*fi«:i<*i:i-^n 5C 
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Jg<BS i Y-VcomtmtlS') ^^ISH (G a No. 98 
Aso.o 2 ) £TSP?v>y FBI 3 1 tLtMLfc. - 
tfTFSP? 7 y KB 1 3 1 ©te^SCi 4.5 3 3 Atfe 
0. fill 2 1 £f£-rBP<7>t&^5£&4. 5 3 8 Atc 
t3(£— TSP?7>y KB 1 3 1 0>*£«B*<B8t 
KAs) Hfi^LTl*. T;l/v> (AsH 3 ) 

x ( i o wm%A s h 3 - 9 o %foffi%7m) l 

tz 9 S i <F> F - f > ^atc t±_LIBco v >v >- 7fc*Jfr& 
#x*flBBLfc. TSP?7>y KB 1 3 l^MIPcmi. 
5jum£L, **yr«Kt±*?j2x 1 0 18 cm- 3 <hL 

[0 0 8 6] fttc. 7 5 0tT*TSP^77 KB 1 3 1 ± 
[zj vy*Z*»SJt&0. 0 6 (6%) mSi K- 
7'S<b# 'J ^ Z> • -f > v ^ Ala B B ( G a o. 94 I n 
o.oeN) *T\7&mtm\ 3 2£LT. h'i^MVv 
^A({b3*it: (CH 3 ) 3 In)H>y^(In) 
«i:-r-5»£EMOCVDft«-J: , 3aUi*-a:fc. Ga 0 .9 4 
I no.oeN^Bl 3 2 0>JBJSli. ^J7 OA^U 
UT«Kt±»l x 1 0 18 cm" 3 ^ Ltz 0 
[0 0 8 7] £ £tC 7 5 0t"t?»ffMOCVDaia 
0. BJ?^r^J 1 0 0 0 At L/:Mg K-tTV^Lfcp 
BtiMtm<tif ] ) <J^m£k (GaNo.9sAso.02) ^r±gP 
^7 y KB 1 3 3<hLT. nf&Sitif x ) ' << >5*«* 
AS H B B ^^>ffi^^7tB 1 3 2±i:«iS^fc, ±SP^v 
•y KB 1 3 3 ^^-^ptT^G a No.9sAso.02 SSJBfc 

1 x 1 0 18 cm- 3 olgSCW§«]It^o 
[0 0 8 8] ±35? 7-y KB 1 3 3±«-tt. ffiJS <Z 
n) * F-t^V^Ucpf^'J v^tfflB* (BP) ^^>^ 

ifiab^iC: (C 2 H 5 ) 2 Zn) *(*siai»-urttl 

0 0 p pmttyxf ji/ffi&-*«fi^^«r K-f> 
/StLtK-tvyife. ZnK-^pJBBP3>? 
? b g 1 0 5 £>gff CiSS 5 0 0 AT% JE?L?ljSti^J 2 x 

1 0 18 cm~ 3 <h Ltzo BPC±5c*. Wffit6S£M^3i^Fa 

J£B£fto/c 0 
[0 0 8 9 ] BtloaiUm^ 1 !), 4S*t*4Ga 

pwejisffi 1 0 1 ±tc sfiioi zmj%-fz>m£& 

timtbtirf-teGL. E.~oT$W v-y KB 1 3 1 <h 4>t& 
?^^m/c-T, ££10 1 <tTSP7v>y KB 1 3 lffl 

(Dfett&^zmm^&iz%)&zm?%mffim \ 2 1 $r 

A«L. (SJJ.. Mil 2 l±(c»?SE^I»»ft««L, 
ooillT^LEDffi^pnf^iDH (?'7*;U 
^xn) S^^fflUmitft 1 0 0 MBffiLfc. 

[0090] ±iB©sw«jft(* 1 0 0 *mmmt lx 

Btt«Rn^**J*i-*LED«:fffllLte. HI 2 Oft 
lllJfeffijr-wLED^BrBWJS^-rH-e*^. Sicfc 
i>r. LED 1 0 l ti}R«)^)Bt?JBfiRLte. 5fe"f^ 

i 10UL/:GaPf$S^ailC>4(Au) -y 
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(Ge) (Au 9 5fiS% : Ge 5fiM 
%) /N i/Au©3gfr — SSW 
ft*fflS*ai-«fc 4 5 0tT*l OdlHjOT 

a^^a^7K*HH«4'T-*feLTn^-S -y 1 
0 9 fcJEfiSLfc. 

[0 0 9 1 ] iKgffijitt 1 0 0©g*g«:fc-f p 

i:,ft2 0 0 0 A«IJOi(Au) -ffifSUn)^ 
i(Au97 fi«% : Z n 3 «fi%) I, 1 0 0 0 A 
(D=-vT>V (N i ) fig. jum©^ (Au) Bi& 10 

0. Au • Zn/N i /Au 3g«g#fl«<7):&Jl»l0! 
3 7 0 jumro— ^Wb'-y^ (PtSJFI) T-fifl 1 2 0 u 

[0 0 9 2] m%'&. 3V??H1 0 5-htcRJf^K(C 

5 ot-e2^M. 7D-f>rMi (^<b*aa) zml 

tz c z.o>7u4 (a 1 1 oy) timiz £ <0 ^ 3g©&« 
«BI«:MJi*-a-rj5t-&pJg*-5 y 0 8 SrJgfiK 20 

Lfc. 

[0 0 9 3] nv?7 hgl 0 5»il®tc. tp'QJ&fW© 
f7f (MRf) £3 7 0 iimiL'H5r2 OumtLfcte 

77^ -S^fif- <* * -- > /iiSSi'v f- v 
WBLTfiiiBL-fc. tfrFtttegX-f*;* hv^li, G 
aPffl5rlt« [0 11] ^iSllcWKfatffc. * 
Xh7-f7"li, ±ieroRfl^pfl^-s y 1 
0 8 *<-tn?>*«EB+*iE*»©«HF©4>iCfCffi»*-* 
#Kfifttffc. 30 
[0 0 9 4 ] ±ierox h 7-f77-f >i;f^t, 

f'v^MLfc. tc*, toil] ^mzmm^m 

■t&m&.m$fcm<DmmiLl5gh(DG a P*S B B B £S1£i: LT 

^M$nT^5i!i%a)i:, stgntj^fri o o*iwm 

[0 0 9 5] fflgiJ(C^8tLfc^-yy*, Xri (£ffi) 40 
(As) Z&%LXf>\-^<D&ft<Dfcm 
Ojft**J5«>fcRatttWRW* y 7* ( c u p ) ro^tz 

ffl©»flnK*i/ ( e p o x y ) 8tflB-eP1W®©WBU: 
fflgU LED 1 0 1 ZBtiZLtz. 
[0 0 9 6] X^Atcflfi^ltomSfta'PiefflOU- 
KSf^/M^r, LEDl 0 1 ©±T{cSct9:LfcpJBS 
t>'n7^M*-5 -y ^Sffi|B1(clH73lSlt-i&fFSSiE*JlgSL 
fc. Wly?|a)'s»«85«)jiSStc«fc 0. LED 1 0 lt±*fe 
f&ftfcSL*:. ^©tp'O^Sti^ 4 3 0 0 AT-*0, . 50 
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mz&nz&yt-e&^tz. myjfanffi.Z2 o s yrv< 

T (raA) t L/i^cD^Tttu^^ 8 4 0 5 ') A >f9 
(mcd) il^fiKHKfcflEnfcLEDirftofc. H 
2FAttB± 2 0 mAHHCJ!) 4 . 2 h (V) ttt 

j^ifcto, *f£wizmt>zffimm&& 1 o o 

t±, ^7 l 63SJS[ J f'll7tromfett^i:*w^7 I 6«Fetc«n'S>L 
E D 1 0 1 A<'j§$£-r -5 <£>T-& §Ci $ ftfc. 

[0097] (mmm 2 > 11 1 3 t±s 2 h»jt-w«ji 

.Pi-«»a-ejg«-r*. bkm^, 8jg*>£ft2 0 0 
c±, *«2 0 1 ±izmsLTmmznx^z. *«2 0 

1 TSWS1S2 0 1 a i:*)lffliJ<7)S«2 0 1 b 
MoW5. tiSW,Ii2 0 1 all, [0 11] 

*[fi]tc4* t7Lfc'J >*K— tV^L/tnJg {0 0 
1 } - S i mm&X-io n , C©S«2 0 1 a«®-tK> 

HJftYtSi* (BCU) tZIIt'J> (PC Is) 

m2um<DS\ h'-ynfBPM 8 0 0t-eit«U 
C ©WffiifiS2S<7yiS3 a B B S^W-r-5 nff^B Pg£Slg<fiiJ<D 
1S2 0 lbi Lrc. 

[0 0 9 81 SS2 0 1 b«-3E®±(zt±. -fiftWttflr 
ffMOCVD^i:J:0 8 0 0t:T-K®iQiEM<OBN«P 

i-M&ti^tezMmm 2 2 2 Lfc. b y ^ f-^ 

at^SC: (CHa) a B) /7>t-7 (NHa ) 
/*X7^> ( 1 0i*^%PHa- 9 0%H 2 ) KJ&K* 
WfflLfcBNzP.-. (OSzSl) ?g a 3 B )l$rfigft$-y--S. 

to^fco. mmmcomm2 o 1 b«rjgfi6-r*BP«ic» 
^fi^*-ar*fe«>t, mmmz 2 2 ©^fi^wepg-e 

c±. 7 v ; e-7#x©0c;M'v©^l(i o (9?) > BP 
T&MJfscoffli&ttzSrO i Lfc„ ^ni:J; SlJIffl'JroS 
«2 0 lbi, fiiffiJB 2 2 2 fctt, -toS^ff^^^-f 

tz. 

[0099] mmm 2 2 2 ©jsgics^-rBsrajwisa-r 
gpt.. mmm2 2 2»B)?d^p-r«(c#^ 

0 2 (2%) tLfc. mW-^ 2 0 0 Ai:-t*BN z P 
>-,^b^«2 2 2 ©fi£*(ctil O^l^rSLfc 
d<7)p B 1(c(±. Tv^e-T^roaSS'vo^S© 
**»i0SHi-, a*B«J±zA<0^t>0. 0 2 4T« 

vrU *i«g 2 2 2 *nJBi*L-fc. 
[0 10 0] iXtc. ^ffig 2 2 2 (^ji77 B B B $ri^i:-r-5. 

1 1 1 wmim^m wm 231, 232. 233 zm&m 

gS-B-fc. -T^fc^, ffl©a^5:BNo.o 2 Po.9ett 
-Silgaig 2 2 2 C73fi£^7^, ^ro*M±(C(±. ?K^M 
ggcpt?7 4 Otli^T, 5tt* (As) ffl^Jt*0. 0 
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1(1%) ft*iLl5Si*:3E.fc±-tZS i K-7nJg8t 
itmitif'J^^M^m (GaNo.99Aso.01) £TSfl? 

Kg2 3 1 tltliLfio J&Jg!ti> »lH«g«lic 
fB«OT;l/>'>-7KjRffi^^x«:at* (As) Mt L> 
i; s/ 7 s i©K-^>^ns 

It^MOC VDJt-eHSfeUfc. TSP?7-y Kg 2 3 1 (O 
mm*** 2 mt\ * * «J TiiiJgCi^J 3 x 1 0 18 c m" 3 
L/Co ^(7)T^$? 77K12 3 1 ©ffr^gtfi 4 . 5 
2 1 A-e*9. *SSig2 2 2 co*Mffl^BNo.o 2 Po.98 
CQt&^IM .5 2 0 ACiaiJ-ftLTl^, 10 
[0 10 1] GaNo. 99 Aso.oiTSl$?V'y Kg 2 3 1 
±tcCi. 7 4 OtT^>v^Afflj£i££0. 0 2 (2 
%) ch-T^. £# B B B £ite<b1-£S i 
V)U • ^Vv^^fiSl (Gao.9sI n 0 . 02 N) £3S 
ftg 2 3 2 £ LTSUg L/c B mm 2 3 2 cogjpti:^ l 
0 0 0 At LA:. 56^g 2 3 2 'J7 JUS £ LT N 

S5xl 0 17 cm- 3 M#^n^ct oK. ±E^vv7> 

[0 l 0 2] nJKIS7fcJI2 3 2 <D±lzi±^ Mg£ F-fcT 
>{TL1z* fltH (As) lEAJtfrO. 0 1 20 
3 p J&tiMt&ittf U ^ ^iES ■ (GaNo.99Aso.01) 
£±§B?7'y Kg 2 3 3 Uiilfco l&IKtt. 7 4 0 
TCT^To/io ±9$y*v<y Kg 2 3 3 0lftffi5 0 0 0 
A^U +^'JT«ffi(i*5 8 x 1 0 17 cm" 3 a/:o ± 
U^'yy Kg 2 3 3 0)G a No. 99A s o. oiSs^I^^f 

[0 10 31 M±(Dmmmmz& Y ), £# b b b t*&£S« 
2 0 i±k. mmm<omR2 o 1 b **t*4£«> 

t&^SI^L. JL^TSB^V'y Kg 2 3 1 <h fctt^S^* 30 
Sfc-T. SS2 0 1 <hTSP?^y Kg 2 3 1 M©»^ 

ft&*»n-r*jc«i*«:*-r*««»2 2 2£jh»l. 

SJja. If§ 2 2 2 ±t^t& : FSI^I5#^M#Loo«g 
L-CWLEDffll©pn^MDH (r7;^fp) 

tta08um&#2 0 0 i&mLtz. 
[0104] ±eowMfijk4 2 0 0 zmmmt lt 

«^**3»lt1-*LED*rfM»Lfe. H l 4 l£H 2 X 

LED 2 0 l C±. &<7><fc ^LTJgSUfc. SUStfi 
£#2 0 0 *-rpJg©8MfcS{b^U *A«fi 40 

(GaNo.9 9 Aso.o.) ^£j&£±SP?7-y Kg 2 3 3 

u • Zn/N i / Au©3B»5)4^P)Kt-^ 'V 
7«ffi2 0 8 «rKttfc- nff$*-^y ?®12 0 9 li. 
nJBS im^ H B B ^^fig^Tgffl^S1S2 0 1 ©BffiffljK 
KffiK* L fc A u 6 /j: * »Mfr L fc. 
[0 10 5] «teSL S 1 58Sfc«(cE«©aKfSC-ffii^ 

^e-;UK (mold) LTL E D 2 0 1 tte Ltz Q *<D 
nJKfttfp ^MIB(c«*fitcit*« 50 
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8K4rSSUI$-£TLED 2 0 1 <D%7mtt£P*Lfc 0 51 

MUttll 6 OAtfeo/c, *04ftfttf3»fe. ft&%T*<D 
BJ<fc«ftX'<? Hbtii8&&ftt\ *fett(cffiti/-c^7t 
*ItLED-eftofco IIH;frflttJBi«r2 0mA£Lfc 
BR©«»|fi|*iEttllfil 4 Vt*ofc — 

fflLrasj-asL^fKtas* (c d/cm 

2 ) x&ymm) &m 5 0 0 ^ y * >t*v (mcd) t 

[0 10 6] 

[f£»U!0>J»S] ^^^ti±IEL/c«^^^^>^r% 

IB<0^*ft^tt*:IS*IL. Ill JKM{W«##: 

H<z>*Sj|j£ £ £^ B B B t f ^> g ^ "TfFffl 

[0 10 7] fit, ^ B B B T^^^«^T^^(7)T% 

/ims&m^* lh< * 0 . u«)iii»bf/w 

[0 10 81 i/c j£/D B B B T^^/ci6. fEJfita^pJgfi 
»»*S»^JKfiE'1-«Ct3& , 'e*. L/c#oT. pn« 
^«jfi*'iJS^1-*. mtiLED^LD^^^W 

[oio9i mm* x ) wt«i*3?f y ^^sa^ 

tfc^L. f /<>f ^ t Lt©»Httt*Wcifi|±4^* 
0^ B B B 14^PJ±tceHLT*^^ftfi^^^n. fflS 

*>r9 9>x (mm. g m ) spo«iH*ttwisi±*^i 

[0 110] */c. »**2tc|BK©5MH-et±. ^Wg 
^<8^-r^>milI ^7E^offi^it(c^iS^^L/c^T% 
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m t ©hit? t «ts^<ctt?«^tt«r j#o c t * „ 

[0 111] 4 «*3S 3 t-ie*05IBgT*(±, «c 
K-f *Ji«:SJi3-»i:T*»£Lfc©-l?, *frF£*©Stt* 

1 1 1 i^^^aMMiciEffiwroisjixw^eiR-r « © 
[0112] f»*3g4 Kie*£<ofgBfl-e(±. s«±tcsui 

[0 1131 tLT, t05gkX-±WZm$i.X-tzZ>(DX^ 

ft if ©S-T-tV N'-fXtt #S tc JfMT? # -5 <£ 9 (- ft * . 
[0 114] tfc, $g»B£y V{tS<k«lRfiA^&« 

±KSUi $ -itfc 1 1 1 mm<tm*m#m t omr-aim^- 

*«?«#tt«r^fc-&* - 1 *gfi*|«©'J>ft^ 
&«©?£ttJi^©«f£Ji fcWMIJStt* *> ft 6 

[0 115] »*S5C|B*©fEWT?{±, «W£*tttJ£ 

(4. Ill i^fc«j¥*f*JB©*-eft < , $£M,mmM t<D 
fflx- h lats^ftft^ o - 1 tfx # . Lft# 

oT. MiKflW«£(*©^4lil^£fttt?»£tt© 

[0 1 1 6] ifc. fi*^6(c|e«ro^r-(±. 

*Ji«:MS*r««Lfc©t», tt^£»©S**Jl«: 
M3-**;:i:i;:J:<K «8«JirtKt&?Sa©R**|g 
SM&WS^-a-'Silt t^O. Lfc#oT, ±g©III 
^<l^¥aW*lilc<Effi«©teS«ffi*«e*-t«©S:l» 
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[0 117] tfc, !»*«7(cfBtt©5IBflT-t±. y Wb 

t*wmz*kxmmm*m®.-tz>*.i\^tz<nx^ mm 

Bt± J: 0 «r»-^FSafc«:«f-3 i: <5<fc o left 
Kft£„ 

[@ii©ism^siBfl] 

10 [HI] £©f6"U!©«B«i6#©«l£*««&«»;:*-*-0 
T-*<S>. 

[0 2 1 £©£Bfl©fl|JB«^©;«|££«|il&WC*-f 0 

[0 3] y wui*# , »j -^aa (B x Ga,-xP) ©n 
mmi&itx tfett&L i t©w«sr^-ria-e**. 
[0 4] 'j ^itmitmmmn, (BNzP.-z) <omm&f& 
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